A modified broth-disk elution method for routine susceptibility testing of anaerobic bacteria was compared with the proposed reference agar dilution method under study by the National Committee on Clinical Laboratory Standards. 
The recent trend toward relevance and costeffectiveness in clinical microbiology has encouraged development of practical methods for anaerobic bacteriology. The combined use of techniques such as the GasPak (BBL Microbiology Systems) jar and gas-liquid chromatography and the availability of relatively simple biochemical test procedures have allowed many hospital laboratories to process cultures for anaerobic bacteria with relative ease and proficiency.
Although various techniques of susceptibility testing of anaerobes have been performed for a number of years, a universally standardized method for testing this group of microorganisms has not existed. Certain laboratories have employed either broth or agar dilution techniques (2, 4, 6) , and others have attempted to utilize some type of disk diffusion methodology (1, 8) . Variables in testing among laboratories have included the type of media, age and size of the inoculum, and the duration of anaerobic incubation.
A collaborative group recently proposed an anaerobic agar dilution reference susceptibility test method (7) Agar dilution susceptibility test. Agar dilution susceptibility tests were performed with the medium of Wilkins and Chalgren (7) which contained various concentrations of carbenicillin, chloramphenicol, clindamycin, penicillin, and tetracycline. Inocula were prepared by overnight growth of isolates in Schaedler broth supplemented with 0.5 jig of menadione per ml, adjustment to the 0.5 MacFarland opacity standard, and application of the suspension to surfaces of antibiotic-containing plates with a Steers replicator. Plates were then incubated for 48 h at 350C in an anaerobic environment (GasPak jars). The minimal inhibitory concentration (MIC) was interpreted as the lowest concentration of antibiotic which either entirely prevented growth on the agar surface or inhibited growth of more than three distinct colonies.
Broth-disk elution susceptibility test. The Wilkins-Thiel disk elution method (9) was modified by the use of tubes containing 4 ml of Schaedler broth with the addition of 0.5 ,ug of menadione per ml in screw-cap tubes (16 by 125 mm). The appropriate number of antibiotic-containing disks (BBL) were added aseptically to each tube as indicated in Table 1 In an effort to resolve the numerous disagreements seen with tetracycline, a subset of 20 isolates was retested by the same methodology but with incubation of all tests for 48 h instead of for 24 h. This extended incubation period resulted in agreement between tetracycline MICs and disk elution results for all isolates; however, two instances of false resistance by the disk elution technique occurred with penicillin and chloramphenicol.
The declining antibiotic susceptibilities of anaerobes (3, 5) emphasize the need for development of methods which allow convenient testing of small numbers of clinical isolates in hospital laboratories. The method described here allows reliable testing to be performed on one or more isolates simultaneously with commnercially avtailable media and reagents. We and others (4) have found that use of Schaedler broth yields much sharper endpoints than other comparable media for broth dilution testing. Moreover, Schaedler broth supplemented with menadione provides a satisfactory growth medium for all but the most fastidious anaerobic isolates (4) .
The results of this study with an overnight broth-disk elution method compared favorably with the reference agar dilution method proposed to the National Committee on Clinical Laboratory Standards with four of five antibiotics tested; the exception was with tetracycline. An extended 48-h incubation period seemed essential for correct interpretation of tetracycline disk elution results. Similar discordance with tetracycline susceptibility testing was observed by Rosenblatt et al. (4) . However, a 48-h incu- VOL. 17, 1980 on September 19, 2017 by guest http://aac.asm.org/ Downloaded from bation did not eliminate tetracycline discrepancies in their study. In view of these results and current trends in antimicrobial therapy for anaerobic infections, it may be superfluous to test for susceptibility to tetracycline initially.
Of the 10 discrepancies noted with antibiotics other than tetracycline, 7 can be readily explained. In all four discrepancies with carbenicillin, isolates appeared susceptible at 50 jig/ml in the disk elution method, whereas they were shown to have an MIC of 64 fig/ml by the agar dilution technique. In three of four instances, the MIC for clindamycin was 2,ug/ml, whereas the disk elution method yielded a susceptible result at a concentration of 1.5 ,ug/ml. Therefore, agreement between these disk elution and agar dilution results fell easily within the acceptable twofold dilutional error of the MIC values. In only three instances (two with penicillin and one with clindamycin) were the MICs sufficiently high to justify calling the results between agar dilution and broth elution methods a true disagreement. Thus, only 3 of 400 tests indicated disagreement, yielding an overall correlation of >99% between the two methods.
We have found the broth-disk elution method described here to be a practical, simnple procedure during routine use by our two hospital clinical laboratories for more than 2 years. The advantages of this method are a 24-h inoculum preparation, a 24-h test incubation, commercially prepared inoculum and test media, and use of GasPak jars for provision of an anaerobic environment. This method provides flexibility for hospital laboratories to test various numbers of clinically significant anaerobic isolates. The ability to easily choose test concentrations by altering the volume of test medium or numbers of disks added provides additional flexibility and allows more than one clinically relevant concentration of an antimicrobial agent to be tested simultaneously.
